Objective: We have reviewed the medical histories of 4 patients who underwent operations between November 2004 and February 2011 at Changhai Hospital for cardiac papillary fibroelastoma.
Background
Cardiac papillary fibroelastoma (CPFE) is rarely in literature as a primary cardiac neoplasm of unknown pathogen [1] . The incidence of primary cardiac tumors is reported to be less than 0.3% in autopsy series, and approximately 50% of them are cardiac myxomas [2, 3] . CPFE, taking the third place of the primary cardiac neoplasm, generally involves and damages the cardiac valves. As previously documented, though many papillary fibroelastomas may not cause symptoms, early diagnosis of CPFE is of prior importance to prevent patients from fatal complications [4] .
We report 4 cases in this paper to demonstrate the complications, pathological characteristics of CPFE and the intraoperative findings.
Case presentation
Patient 1: A 23-month-old baby girl was admitted to our hospital for the treatment of an ingravescent right side hemiplegia with prolonged low-grade fever. The patient was diagnosed 3 months ago as 1. cerebral infarction, acute right hemiplegia; 2. infective endocarditis; 3. respiratory tract infection. At cardiac examination, the patient was in sinus rhythm while presenting a II/ 6 systolic murmur in heart apex. Physical examination showed muscle strength decrease, hypermyotonia and positive Babinski sign in her right extremities. The right knee and tendo calcaneus reflexes hyperfunctioned. Transthoracic echocardiography revealed multiple mobile masses on the mitral valve (Figure 1 ), left ventricle and left ventricular outflow tract. The cranial computerized tomography revealed cerebromalacia in the left parietal lobes, left temporal lobes, left basal ganglia, right frontal parietal and right temporal lobes ( Figure 2 ). Electrocardiogram showed an old myocardial infarction in inferior heart wall. Hemoculture was negative. After an effective anti-infective therapy, results of clinical examination included a systolic murmur in aortic valve auscultation II along with a diastolic murmur in aortic valve auscultation. Transthoracic echocardiography revealed 1. supracristal ventricular septal defect (approximate 7 mm in diameter ); 2. aortic valve malformation with severe regurgitation. The aortic valve replacements combined with septal defect morioplasty was accomplished on November 26th, 2004. Intraoperative foundings accorded with the echocardiography diagnosis. The postoperative tissue biopsy showed a neoplasm (around 2 mm in its greatest dimension), that is of a sea anemone-like appearance with multiple papillary fronds attached to the endocardium by a short pedicle. The tumor with a single layer of endocardial cells covering the papillary surface merged imperceptibly into the subendothelium of the noncoronary cusp. Microscopically, the hyperplastic compact collagen embedded in loose connective tissue composed the core of this tumor. The elastic fibers were irregular and fractured. In view of the pathological foundings, a CPFE was diagnosed.
Conclusions
After Cheitlin et al. [5] defined this tumor as "papillary fibroelastoma" for the first time, CPFE was sporadically reported with an incidence between 0.002% and 0.33% at autopsy ranging [6] . Male seems to be more vulnerable [1] . However, it is contradicted that all of our 4 patients are female. The tumor always occurs sporadically in all age groups, but it clearly predominates in adults. The average age of diagnosis is around 60 [7] . It is extremely rare in children. Therefore, the diagnosis of a CPFE in infants and children is of vital importance due to a higher risk for embolization in this age group [8] . Notably, the youngest patient here is only around 2 years old. Considering her uneventful past medical history, it is quite evident to make a diagnosis of congenital CPFE. Unfortunately, in this patient a cerebral embolization occurred before the excision was performed.
Grossly, CPFE has a distinctive flower-like appearance with multiple papillary fronds attached to the endocardium by a short pedicle [9] . Papillary fronds are narrow elongated, and branching. They merge imperceptibly into the substance of the valve, and are easily visible when immersed in water or saline solution to show a distinctive sea anemone-like appearance, thus providing easy morphological verification of the tumor being a CPFE ( Figure 3) .
CPFE is a microscopically avascular papillomass ( Figure 4a ) with a single layer of endocardial cells covering the papillary surface (Figure 4b ). Matrix consists of proteoglycans and elastic fibers, but their distribution could be variable. Elastic Victoria-blue and van Gieson stain is especially useful for delineating these components (Figure 4c, d) .
Most CPFE are asymptomatic and found incidentally at the time of routine physical examination, echocaidiography, cardiac catheterization, cardiac surgery or autopsy. CPFE usually develop on cardiac valves, but many arise anywhere else in the heart. It present with a great variety of symptoms, especially cardiovascular in nature [7, [10] [11] [12] [13] . The clinical presentation is determined by many factors, including tumor location, size, growth rate, and tendency for embolization. The most common fetal complications are caused by embolism to cerebral, systemic or coronary arterial circulation, followed by heart failure and sudden death [14] [15] [16] [17] . In our review, emboli had led to cerebrovascular and cardiovascular accident in Patient 1, who presented a group of symptoms resembling infective endocarditis.
Sun et al. [7] recommend the following management of patients with CPFE: 1. In asymptomatic patients with right-sided CPFE, a conservative strategy is acceptable except for the large mobile tumors; 2. The presence with a sizeable right-to-left shunt is a risk factor for rightsided CPFE; 3. Asymptomatic patients with small, leftsided, nonmobile CPFE are usually observed; 4. CPFE ≥ 1 cm, especially, if mobile, should be considered for excision; 5. Patients with other cardiovascular disease, low risk of surgery and a high risk for embolization is recommended for an operation. But, others argued, prophylactic tumor excision with valve replacement when necessary, even in asymptomatic patients, is considered by many to be the treatment of choice [13, 18] .
In our experience, these tumors, even in asymptomatic patients with small-sized, should be surgically managed. Because even tiny CPFE can lead to stroke and other irreversible complications, like in Patient 1. The severe consequence indicates that in young patients, wherever dose a CPFE locate, the surgical resection should be the primary therapy strategy after careful evaluation to eliminate the life-long threaten of embolism. Mechanical damage to a heart valve or adhesion of the tumor to valve leaflets may call for valve repairmen or replacement.
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